amino grc up- containing al k oxys i 1 ane having active hydrogen 
therein (a-2), (b) an acid catalyst, (c) an a 1 ka 1 i - s : lut le UV 
absorber, (d) at least one organic solvent having a boiling 
point of from 100 to 250°C, and (e) a dye and/cr a pigment. 

11. (!Jew) The colored, transparent film-forming 
c-mposition according to Claim 1, wherein the am:no group- 
c:ntaining al koxysilane having active hydrogen (a-2) is one or 
more members selected from the group consisting of 
aminoethyl) - y-aminopropylt rimethoxysilane and N- ■ (3- 
aminoethyl ) -Y-aminopropylmiethyldimethoxysilane . 

12. (New) The colored, transparent film-forming 
composition according to Claim 11, wherein the epoxy gr:up- 
:ontaining alkoxysilane (a-1) is one or more mem.Ders selected 
from the group consisting of y-glycidoxypropyltrimethoxysi lane 
and Y-glycidoxypropylmethyldimethoxysilane . 

REMARKS 

The abstract and specification have been am.ended m order 
t3 correct grammatical and idiomatic errors contained therein, 
l.'o new rr.atter has been added. 

In response to the restriction requirement outlined m 
the office action. Applicants have canceled Claims 7 and 8 
without prejudice to the filing of a divisiDnal application 
thereon. Claims 1-3 have been amended in order to respino tc 
•;he Examiner's rejection of Claim 2 under ?.5 USC 2 12, sec:.nd 
paragraph. Newly presented Claims 9-12 are directed to tne 
oref erred embodiments of the present invention. !):■ new matter 
nas been aaded. It is respectfully submitted that the 
currently claimed invention is clearly patentably 
distinguishable over the prior art cited by the Examiner. 

Claims 1 and 3-6 have been rejected under 35 USC 102 (b) 
anticioated by Nambu et al. Claim 2 has been 




reiected under 35 USC 103(a) as being unpatentable :.ver Namou 
et al and further in view of Famesh. Applicants respectfully 
traverse these grounds of rejection and urge reccns iderat :.on 
in light of the following comments. 

The presently claimed inventicin is directed to a c^i'lored, 
transparent film-forming composition which comprises a) a 
reaction product of an epoxy group-containing alkoxysilane 
ia-l) and an ammo group-containing alkoxysilane having active 
hycrcgen therein (a-2), (b) an acid catalyst, (c) an alkali- 
soluble UV absorber, (d) at least one organic solvent having a 
boiling point of from 100 to 250°C, and (e) a dye and/or a 
p i gment . 

As discussed in the present specification, the present 
invention provides a colored, transparent film-forming 
composition which is easy to handle, yields an attract:, ve, 
fashionable, transparent colored film article and -an be 
easily removed or separated from a substrate. The film- 
forming composition of the present invention has a good 
:..evelinq property without causing coating irregularities and 
csn be cured at room temperature to provide a film that is 
free of color shading, high m film strength after curing and 
readily removacle or separated from a substrate after extended 
..se tnere.of. It is respectfully submitted that the prior art 
cited by the Examiner does not disclose the presently claimed 
invention . 

The Nambu et al reference discloses a top coat clear 
coating which contains a composition comprising a hycroxyi 
group-containing resin, a hydrolyzable silyl group-containmg 
polym.er and a hardening catalyst as the mam com,p:cnent. 
Although this reference does disclose that an epoxy group- 
— ntaining alkoxysilane can be contained in the t:.p coat ciear 
r:-ating as a hardening catalyst (C), the amino group- 
containing alkoxysilane having active hydrogen ci^ntained 
-herein is :.nly disclosed as being an optimal ad:iiti-e, this 



: e r e n c e has 



no specific disclosure or examC'ies -jf a 




ccnpcsition falling within the scope of Claim 1. Therefore, 
tr.e Examiner's rejection of Claim 1 and 3-6 under 3;> US: 
i;: as bemg anticipated by Nambu et al clearly is in 

error . 

The pclymer used in the present invention is formed from 
an epoxy group-containing a 1 koxys i lane monomer and an ammo 
group-containing alkoxysilane monomer. In contrast thereto, 
in Nambu et al, the polymer contains a hydroxy group- 
containing acryl monomer as an indispensable component and 
includes a monomer other than a silicon-based monomer. As 
such, the polymer of Nambu is expressly different from tha" 
the present invention m chemical constitution. 

The film-forming composition of the present invention can 
be applied to glass to obtain a uniform film. In contrast 
tnereto, the Nambu et al film forming composition does not 
have a high leveling property as does the present invention. 
Moreover, the film forming composition of the present 
invention can cure in a very short period of time such as 30- 
4C minutes in the summer and 80-90 minutes in the winter, to 
form a cured film. The surface characteristics -f the film of 
Nambu et al, after it has dried, is different from that of the 
present invention with respect to adhesiveness relative to 
glass and hardness. Therefore, even if other constituents 
such as a condensation catalyst, an acid catalyst, an alkali- 
soluble UV absorber, a solvent and a dye and/or a pigment of 
rhe present invention was added tc the hasic composition of 
Nambu et al, the mm rormmq oomp'-'^ x u ^ . n ^ ,va.>.^.^ .... a_ 
be completely different from that of the present invention due 
t; the reaction product required for forming the film-forminq 
composition of the present invention. 

The F'.amesh reference discloses a cross-linked comp.;s : i i on 
farmed fr-om combining an isocyanurate and a aicarboxyli .: acid 
cross-linking agent. Although this reference discloses tnat a 
colyfunctional epoxy compound and a dicarboxylic acid serving 
-s a cross linker can be mixed at a specific rati 3 to f:.rm tne 



film-fcrming composition, the f i Im- f oriTiing oomp o-s i r ion of 
ramesh is neither silicon-based nor corresponds tc any epoxy 
croup-containing alkoxysilane of the present invention. 
Additionally, the amino group-containing alkoxysilane having 
active hydrogen therein that is an essential ccmpC'nent :f the 
f ilm-f crmmg polymer of the present invention is not shov;n m 
Famesh. As such. Applicants respectfully suk-mit tnat the 
Famesh reference cannot be properly combined with the primary 
rJambu et al reference to disclose the presently claimed 
invention as is required under 35 USC 103. 

Although the Examiner has not made a showing of prima 
tacie obviousness under 35 USC 103, objective evidence is 
present m the instant specification which is more than 
sufficient to rebut any proper showing of prima facie 
obviousness under 35 USC 103. In Tables 1-3 of the present 
specification, test results are presented m which film- 
formmg compositions according to the present invention are 
tested against a comparative film-forming composition. As car 
be seen by the results in the Tables, the film-forming 
compositions of the present invention clearly are superior to 
tne reference film-forming composition. Nothing m the 
reference cited by the Examiner suggests that this would 
■iccur. As such, it is respectfully submitted that the 
patentability of the presently claimed invention over the 
orior art clearly has been established. Moreover, newly 
oresented Claims 9 and 10 expressly exclude the critical 
components of the Nambu et al reference therefrom. As such, 
these claims are even further distinguished over the prior ar 
cited by the Examiner. 




The Examiner is respectfully requested to reconside 
present application and to pass it to issue. 
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RECEIVED 

IN THE ABSTRACT 

JAN 2 1 ZOfj 1 

Please amend the Abstract as toilows: 

TC 1 700 

COLORED, TRANSPARENT FILM-FORMING COMPOSITION, 
COATING METHOD AND R EMOVAL METHOD OF A FILM THE REOF 

ABSTRACT 

A colored, transparent film- forming composition, 
which comprioco is made up of (a) a reaction product of an | 
epoxy group-containing alkoxysilane (a-1) and an amino 
group-containing alkoxysilane (a-2) having active 
hydrogen therein, (b) an acid catalyst, (c) an alkali- 
soluble UV absorber, (d) at least one solvent selected 
from organic solvents having a boiling point of 100 to 
250°C, and (e) a dye and/or a pigment, has a good coating 
performance , a good and room temperature curing | 
characteristic and can provide a film having good film 
strength and good f ilm removability after use. The | 
coating method of the composition and the removing method 
of the film obtained from the composition are also 
described . 
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IN THE SPECIFICATICN 
Please amend the specification as fjllows. 

SPECIFICATION 
COLORED, TRANSPARENT FILM-FORMING COMPOSITION, 
ITSCOATING METHOD AND REMOVi^AL METHOD C'F A FILM THEREOF 

BACKGROUND OF THE INVEN'TION 
Field of the Invention-^ 

This invention relates to a colored, transparent 
f ilm-f ■ormmg composition, which is appliec onto a 
transparent substrate made, for example, cf glass, 
plastics or the like and used as a wir;dC'W of buildings or 
a window of vehicles^ including automobiles, thereby 
forming a uniform, clear, transparent colored film 
thereon. The invention also relates to a coating methoo 
of the comtposition and a method for removing c-r 
separating the resultant film. More particularly, the 
invention relates to a film-forming C'lm^^os it ic>n that is 
able to form a fashionable film on windc.w glass of 
automotive vehicles and simultaneously serves to 
intercept UV light, and itea coating method and e 
removing re moval method of a film obtained from the 
compos 1 1 1 on . 

Description of the Prior Art 

It is a usual practice to attach, on the wmoow of 
buildings or automotive vehicles, a plastic film rhat is 
formulated with a UV absorber mainly for ohe purpose of 
absorbing UV light, or a coating formulated with a UV 
abs'jrk-er . 

However, the plastic film f.ormulated with a UV 
absork-Br has the problems oftf the kind of color, the 




technique of attaching the film, and CDSts. In addition, 
further prc-blems are involved in that it is t r-jublesome 
t:' cut the film in a desired form with a difficulty m 
attaching to a complicated portion, air cells are apz t j 
remain upon attachment of the film, and an aahesive is 
left after removal of the film, so that it has not been 
satisfactory for everyone to make ready use f it. 

Where a film-forming ccimpC'S i t ic^n cc>nt5iining a UV 
absorber is used, it is difficult to cure sn ap'P'lied film, 
at rc)om temperature, aside from colc-r shading ascrir-ed to 
the unevenness of cc'ating, cc-upled with another 
aeficiency that film strength after curing is IC'W. 

Further, a coated film, whicn is time-w^irn, nas the 
vital drawback that it is difficult tC' remc've cr sep^arate 
the cc'ated film, and thus, a transparent substrate is 
very prone to be damaged on the surface thereof. 

SUMMARY OF THE INVENTION 
It is accordingly an ob^ject of the invent ic^n tc 
provide a colored, transparent film-forming ccmpc'S i 1 1 c-n , 
which is easy iftto handl Ing e and can yield an attractive, 
fashionable, transparent, colt-red film article and the 
film can be simply removed or separated off frC 'm. a 
subs t rate . 

lo IS another object of tee invention tt prc^vide a 
metht'd fo-r coating such a compels 1 1 it-n as menti'tned abt've 
and also a remov ing al method of a film obtained frt^m the 
cC'mLpC'S it ion . 

It is a further object c>f the inventi-tn to pr:;vide a 
cc-lored, transparent, f i Im- f rmin g comp-ts i t i : n , whith has 
a gtt'd leveling property witht'Ut tausing tilting 
1 r regular ityi_e_s and can be cured at rc^om t emp>era ture , oar. 
prc'vide a film that is free t'f tolor shading, is high in 



1 



]arKea-;.:p r^nenaea Aostrac^, bpe. 



film strength after curing, and is readily removable or 
separable after having been much used . 

It is still a further object of the invention to 
provide a coating method of the composition mentic^ned 
ab'jve and also a remov ing al method of the film obtained 
from the composition. 

According to the invention, there is prc^vided a 
colored transparent film-forming cc^mposi t i c-n whicn 
comprises (a) a reaction product of an epc>xy group- 
C'jntaining al koxysilane (a-l) and an amino group- 
cc'ntaining al koxysilane -(-a — 2-)-having active hydrogen 
therein ( a-2 ) , (b) an acid catalyst, (c) an alkali- 
sc'luble UV absorber, (d) at least one solvent selected 
frc'm organic solvents Having a boiling point of 100 zc 
150 °C, and (e) a dye and/or a pigment. We have fc-und 
that this composition has a good cc'ating prc'perty, a good 
room temperature-curing characteristic, a good film 
strength characteristic, and go'jd film piee 1 abi 1 i t y . 

PREFERRED EMBODIMENTS OF THE INVENTION 
The component (a) used in the invent ic-n is a 
reaction product of an epoxy group-containing 
alkoxysilane (a-l) and an amine* grC'Up-cc'ntaining 
al koxysilane -(-a — ^having active nydrc-gen ( a-2 ) therein. 
The ep'Oxy group-containing a 1 jxys i la ne (a-l) that is one 
of the cc-nst It uent s of the component (a) includes, fi.^r 
examp'le , -/"glycidoxypropylt rimethoxysi 1 ane , 
y-gl ycidcixypropy Imethyldimethoxys 1 lane or the 1 i ke . 

The amino group-containing alkoxysilane ( a - 2 ^ h a v i r. q 
active hydrogen ( a - 2 ) , which is the other constituent of 
the cc'mpc'nent (a) includes, fc-r examp^le, 
■y - ami noprc'pyltriethoxysi lane, N- ( p-ammc-et nyl ; -y- 
ammopropyltr imethoxysilane, N- ( p-aminc-et hy 1 ) - y- 
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aminoprcpylmethyldimethC'Xysilane and the like, jf whicn 
N- ( i3-aminoethyl ) -y-amin :propyl t rime thoxys i lane jf the 
formula, H::N ( CH2 ) 2NH ( CH2 ) 33 i ( OMe ) 5 , is preferably used. 

When N- ( p-ammoethyl ) -y-aminopropy^trimethoxysilane 
of the formula, N { CH2 ) iTJH ( CH2 ) 3S 1 ( OMe ) 3 , exists as a 
cC'Hstituent of the component (a), a hard film can be 
formed after curing and is suitable for application to 
automotive window glass. If the window is opened c^r 
closed, the film is unlikely to suffer scratches t.herein. 

For the reaction between the constituents la-l) and 
{a-2), the mixing ratio by weight between the epoxy 
group-containing alkoxysilane (a-1) and the amino group- 
containing alkoxysilane 4-a — S^having active hydrogen ( a-2 ) 
should preferably be 6:4 to 9:1. 

More preferably, the ratio between (a-1; and (a-2) 
is in the range of to 8:2. 

When the ratio by weight of the epoxy groups- 
containing alkoxysilane is larger than 9, curing of the 
resultant colored, transparent film-forming cc>mposition 
after cc-ating proceeds slowly, with the surface hardness 
of the resultant film becoming low. On the cont r ory c t her 
nand , when the ratio by weight of the amino group- 
containing alkoxysilane having active hydrogen is larger 
than 4, the film of the resulting cc'lored-t ransparent 
film-forming compc-sition exhibits pcor wea the rabi 1 1 1 y . 

The acid satalyst used in tne c-ractice of the 
invention may be any one-s-, which acts as a catalyst wnen 
the hydroxy 1 group^-cont ai nmg hydroph 1 1 i c a 1 cxy s 1 1 ane 
compound is hydrolyzed into a more reactive silanol at 
room temperature and subsequently undergoes 
polycondensation, —e.g. sulfuric acid, nitric acid, 
phosphoric acid, para-tc^luenesulf onic acid and the like. 
Preferably, bc^ron trifluoride is used. 
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The alkali-soluble UV absi-rber useful in the 
inveriticm may be one-^ selected frc-m ben zc^phenc^ne 
^C'lrip ounds , i:>en z-j t ria z le e I'mp-j-^nds , and ^he ] i ke p'revidea 
mat they are a I ka 1 1 - so 1 ub 1 e . Sc'eoifio exampdes include 
1 f 4 -dihydr c^vybenzophenc^ne, 2,2', 4,4'- 
t e t rahydroxyben zophenone , 2 -h ydroxy- 4 - 
met hc>xybenzophenone- 5-sul f oni c acid and the 1 i :<e . 

The alkali-soluble dV absorber is present in an 
amc'unt of b wt r; tc- 40 wt ^ of tne ccilored, t lansp^a r ent 
f i Im-f c-rming comp<cs i t i on . If the amount of tne dV 
ar'Sorber is less than 5 wr I , the UV absoric-ing effect is 
lessenea along with pc-cir film separability. If the dV 
ah'SC'rber exceeds 40 wt t , nc-t :jnly wat e rprc-C' f i ng ana a 
resistance to chemicals such as an oil film cleaner and 
the like) are wc-rsened, but also hdc'oming undesirardy 
■.jccurs. From the standpoint ot practical use, tne amount 
C' r e f e r a rd y ranges from 1 ^ w t -I t .:■ 0 w t s . 

The solvent used in the invention is made 
fundamentally of an alcohol scdvent, a cellc'scdve sc-lvent 
and a sc'lvent having two or mo're functic-nal grc^up'S, 
which, resp'ect ively, have a bcdling p'lint cf It: tC' 
250 °C. Typical examples include isobut'^d alc'in-il, 
aietnylene glycol aiethyl ether, diisc'butyl ketc-ne, 
r-r C'pylene glycc>l m.onc'et hyl ether acetate , di r^rc^py 1 ene 
glyc'jl mionc-methyl ether prc-r^ancd and tn-^ I i . 

The propylene glyccd mC'n'jeth;^d ether ac:etate 
includes 1 - et h'Oxy- 2 - p rc^p'-y' 1 acetate a no i - e t h Z'Xy - 1 - 
p r op'ylacet :i t e , ano it is preferreci to use 3 mi>:ture of 
nc-t less tnan 90-- c-f l-ethoxy-2-propy I acetat e ^nci not 
larger than 10^ ■ j f 2 -et hoxy- 1 -prc'py lacetat e . 

The sc'lvents used in the inventi'jn nave a t'Oilmq 
pcant of 100 to 250°C. If the bc.iling p):'int is lower 
than 10C°C, the leveling t^r-'p-er t y is w3rsene:i on coat ma, 
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resulting in a poor film appearance. In contrast, when 
the boiling p^oint exceeds 250 °C, a coateci film is 
unlikely t-:) be dried. 

Moreover, methyl alcohol, ethyl alC'Onc'l, methyl 
ethyl ketone or the like may be used m omoi na t i C'n m 
order to increase solubilities of an acid catalyst, ani a 
dye . 

The dyes and/or pigments used in the inventic-n are 
selected from those having good weatherak'i 1 it f-^r the 
purpc)se of coloring a film. Examples of the dye include 
direct dyes such as C.I. Direct Yellow 98, C.I. Direct 
?:ed 220, C.I, Direct Blue 77 and the like, and acid dyes 
such as C.I. Acrd Yellow 112, C.I. Acid F:ed 2o6, C. i. 
Acid Blue 182 and the li}:e. Examples of the pigment 
include inorganic pigments such as C.I. E'igment Yell'Ow 
157, C.I. Pigment Red 101, C.I. Pigment Blue 2 9 and the 
like, and c-rganic pigments such as C.I. Pigment YellC'W 
154, C.I. Pigment Red 122, C.I. Pigment Blue 15:1 ana the 
like. These dyes and/or pigments may be used singly r 
in cc'mbinar ion . Moreover, fluorescent pigments fc'r 
imparting a fluorescent color, 1 ight-st -^r ing pigments c^f 
the type wherein afterglow continues zo the extent after 
light irradiation has stopped, iridescent pigmients f :r 
impart ing iridescence, temperat u re-indicating pigmen t s 
cap'atde of color change depending on an am.bient 
temperature, hydrophilic pigments for imp^arting 
hydrc phi 1 i ci t y , functic^nal pigmients fcr reflecting an IR 
ray (heat ray) and the like may be ap^prc pr ia t ely used 
der-ending on the purpose. Menticin is maae f a P'lgment 
made of an acrylic resin dissolving Acid Yellc-w 7] 
therein as an example f the fluC'rescent pigment, a 
pigment compc'Sed mainly of strc-ntium aluminate as an 
example C'f the light storing pigment, a pigment ccmpi'Sed 



mainly c-f titanium dioxide-coated mica as an example of 

the iridescent pigment, a pigment containing, m 

Tti or ocapsules , rhodamine B la c t am / iso'oct yl ga I a t e/'ce t y i 

al::C'n:'l as an example f the tempter at re- mdi ::at in g 

pigmer. t, a pigment cc^mp-C'Sea mainly :> f s i 1 1 r 5^ and titania 

as an example of the hydrc'philic p-igment, and ATC) 

( ant imiony/ 1 i n oxides) ITO (indium./tin oxides) and the 

like fine pC'wders as an example of the f unct: ic-nal pigment 

for reflecting an ITR ray (heat ray) . 

In the colored, tiansp^arent f i im- f c-rm^ing rc^mp'^.s 1 1 1 on 
of the invent io'n, it is preferred to further add (f) a 
stabilizer for an unpaired electrc^n pair ot a nirrcgen 
atC'm. and in order tc> inhih-it the react ic^n with a UV 
afcscrber as will be caused by the unpaireo electron p^air 
Df one nitrc'gen atoim derived from, an amini group- 
co^nt a i n i ng a 1 kc-xys i 1 ane having a rt i ve hydro gen . 

Various co'mponjnds m.ay be menti-oned as sucn a 
stabilizer (f), and salicylic acid, fumaric acid, 
crotc^nic acid, succinic acid, tartaric acid, para- 
nydrc xybenzoic acid, pyrogallol, resorcmc'l and the 1 i Ke 
are p-referably used. 

These compounds used as (f) stabilizer may t^e used 
singly or in combinat ic^n . 

It is necessary that parlor tC' coating cint:' a 
transp^arent substrate, an cil dep^osit i-r the Like t^e 
remo'ved from the surface c-f the transp-arent substrate 
such is ot glass. Many methods z-f remi-ving an cd.l film, 
nas kieen nitnertc- known, f whicr: a methoi using a 
cc'mpound for oil film separation is p^referrei. 

The colored, transp^arent film-forming composition of 
the invention can be ap-plied ^te^by use of a brush, felt, 
nz'n-wo'ven fabric or the like. 



8 




FcT the coating, it is preferred tc -zoat the 
rcimpC'S 1 1 ion in the direction of gravity sd that t ho ar 
jnevenness is unlikely zo occur. 

The colored, transp^arent f i Im- f ormi n g cc^mposit I'On of 
tne invent i'jn is coated c-ntC' a t ranso'arent s-jt'Strate, 
such as cf glass, at roc^m t emp^era t u r e , and drying t-j the 
touch is obtained within a range cf fron: 0.5 h-i-urs 2 
hours. Further drying over 12 hours to 24 n^^urs resulos 
in a transparent, hard, cured film of a beautifui ccdor. 

If the cured film, which is c^btainea r-y cc^acmg the 
colored, transparent f i Im- f <:■ rm.ing cc^mpc^s i t i c-n f the 
invent iC'n onto a transparent substrate such as C' f glass, 
undergc'OS color degradation or is Ic'wered in the eff-rct 
of UV absorption, it is removed from the transp-arent 
substrate such as of glass and subjecteo to coating 
a g am. 

In the p'ractice of the invenric-n, an aj<aline 
cetergent is used as a remover. 

The alkaline agent should preferaoly have a pH if ? 
or C'ver. When the pH of the alkaline agent is smaller 
than 9, the solubility in the film, is worsenea. It will 
be nested that when the use f an alkaline agent alone 
do-es nc't permit in f i 1 1 r a t i c^n into ana cleanir.g cf one 
film, an alkaline deteraent is used wherein -me or mc-re 
nonicinio: surface active agents are f ormu I a t ea . Examr^les 
■if the alkaline agent include ani-mic surfac:e active 
agents, b i ca rbonat es , sesqu i -ca rbi^n a t es , la iJic-na t es , 
me tas i 1 1 ca tes , orthos i 1 i ca tes , ph isc^na tes , 
p-y ropn isp^na t es , t r ipno 1 ypn z-spha t es , me t EiC: i ra t es , borates 
and the like m the form of si-dium c^r potassium salts, 
and water-soluble aminii alcc-hc'ls such as t r i e t hano 1 ami ne , 
d 1 e t h a n o 1 a m i n e , m o n c- e t h a ri 1 a m i n e , me t h 1 d i e t n a n 1 1 a m i n e , 
et hyl diet hano 1 amine , monoisC'propanolam.ine , a que lus 
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ammonia and the like. 'Jne c-r more of these ccmxo'unds ar-:"r 
aji'pr'i'p^riatel dissolved in water and adj_;sted in pH t j a 
level :f 9 or over. 

In additi-:>n, abrasives may be used in cc'mt'i na t i c^n , 
and it is cc^nvenient to softly rub the surface with a 
P 1 ece c f 5ib r a s i ve - 5 1 1 aohed sp jnoe . 

The embC'dimen t s of the ir.vention ma'_v' t^e surrLmarized 
as f C'l 1 ows . 

(1) A colored, transparent f i Im- f r, rm i n-^ cc-m^p-i'S i t lo^n 
O'cmprisino (a) a reaction product of an epc-xy grcuC'- 
ccntaininu a 1 kc ;-:ys i lane (a-1) and an amine: qrc'up- 
containina a 1 koxys i 1 ane -ha — ^having active hydrc-qen ( a - 2 ; 
therein, (b) an acid an acid catalyst, (c) an alkali- 
scluh'le UV absorber, (d) at least one S'Clvent selectee 
frcim organic S'Clvents having a bcviling pC'int ot IOC zo 
Z^-C^'-Z, and (e) a dye ani:i/C'r a pigment. 

(2) A cc'lc^red, transparent f i Im- f rm i ng cc-mp-cs i c i on 
as recitea m (1) abcjve, wherein tne react ic-n C'rc>auct is 
■cne which is C'btained by reacting the ep-oxy grc-up^- 
containing alkoxysilane (a-1) and the amine- grc:up'- 
containing a 1 k.oxy s i 1 ane -f-a — 2-)-having active hycr^cgen (a-2) 
at a ratic> of by weight c- f 6:4 t'O 9:1. 

(3) A coloured, transparent f i Im- f 'C rm i n-:: C'lmp c-s i : i '::n 
as recited in (1) or (2) above, wherein the jmin-: grc'-^p- 
c-cnt a i n i ng a I koxys i lane -ha — ^ha v i ng ac t i ve hydr-: g-n ^J^2_l 
cc-ns i st s f N- ( ;?.-aminC'etnyl ) - 

aminc-p-rcipy 1 1 r imet hc'xys i lane . 

(4) A cC'lcred, transparent f i Im.- f rmu n ^ c imp* is i ^ i :-n 
as recited in any c-ne of (1) t-i above, 'wr.erem one ir 
mire if silvents seleited frc-m alcihol s::)lve:its, <etcne 
si'lvents, ether solvents and si^lvents having twi- ir mire 
functii'nal groups are used as an essential i I'mipi-nen t . 
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5 ) A colored, transparent f ilm-f crming ::ompos 1 1 1 on 
as recited m any one of (1) to (4) ah-cve, further 
cc'mprising, as tf) a stabilizer, one c^r more of c-rganic 
ccmpc'unds selected from salicylic acid, fumari:: acid, 
crotcnic acid, succinic acid, tartaric acid, 
parahydroxybenzoic acid, pyrc^gallol and resorcin-l. 

(6: A cc'iored, transparent !: i im- f ormmg cc-mpcsition 
as recited in any one of (1) to (5) above, wherein the 
alkali-soluble UV absorber is used in an amount of 5 to 
40 wt% of the film-forming component. 

(7) A method for coating a colored, transparent 
film-forming composition as recited in any one of (1) to 
;6) above, which comprises storing (e) the dye ana/or 
pigment component of the composition in a separate 
container, mixing the other components with the dye 
and/or pigment component immediately before the use of 
the composition to provide a mixea solution, impregnating 
the mixed solution in a coating applicator, and ap'plymg 
onto a pretreated transparent substrate in a direction of 
gravity . 

(8) A method for removing a cured film comprising 
separating, after use, a colored film f-crmed by curing a 
colored, transparent film-forming composition as recited 
in (1) to (6) above on a transparent suk)Strate f r :m the 
transparent substrate by use of an alkaline detergent. 

The invention is described by way c^f examples. 

Example A 

Prep'arat i'On c^f a colored transparent f i l.m- f :-r mi nq 

cc'mposit I'On 

(A-1) 

(1) 85 g of Y~glycidoxypropyltrimethoxysilane and 
15 g of y-aminopropyltriethoxysilane were mixed and 
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agitated for 1 hour, follC'wed by allC'wing t?. stand m a 
therrnc Stat ic ::hamber at 2^.°C fcr 14 hours an:i thus agmo, 
thereh'V obtaining lOt g of reaotion p^roduot (I). 

{ Z) 5 g of 2 , 4dihyd roxybenzophenone was dissolved 
:.n 20 g of propylene glycol monc'ethyl ether acetate. 

(3) 0.2 g of bC'ron triflucride piperidine was 
d-issc'lved in 10 g of diprc-pyLene giycc-1 mon-jme t hy 1 ether 
prcpan'i l . 

(4) The solution of (3) was mixed with the solution 
of (2), followed by further uniform mixing of 20 g of the 
solution of (1) to prepare solution A-1. 

(A-2) 

(5) 65 g of y-glycidoxypropyltrimetnoxysilane and 
35 g of Y'sminopropyltriethoxysilane were mixed, followed 
by agitation and aging in the same manner as in -Ij t i 
C'btam 100 g of reaction product (II). 

(6) The solutions of (2) and (3) above were, 
respect, iveiy, prepared in the same manner as set out 
above, and the solution of (3) was mixed with the 
solution of (2), followed by further uniform mixing of 20 
g of the solution of ( 5 ) to prepare solution A-2 . 

(A-3) 

("7) 75 g of y-glycidoxypropyltrimethoxys ilane and 
25 g of y-aminoprcipyl tr iethc'xysilane were mixed, followed 
b\' agitation and aging in the same manner as m (1) z<:) 
obtain 100 g of reaction product (III) . 

(8) 5 g of 2,2', 4 , 4 ' - 1 e t r ah ydr oxyben phenone was 
di sS'Ol ved m 2(j g of prc)pyler:e glycol mon'oethy 1 ether 
acetate. 

( :-0 The S(d1 ut i -on o^f f 3 was p repa r ed :.. r. ohe same 
manner as set out at-cve and nixed wi.th tne sc-lution ot 
(8), followed by further unif^orm mixing of 20 g c>f the 
solution of (7) to prepare solution A-3. 
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(A- 4 ) 

(10) 75 q of Y-glycidoxypropyltrimeth:'xysilane ana 
25 g of y- (2-am.inoethyl) aminc.propyltrimethoxysilane were 
mixed, followed by agitation and aging in the same manner 
as m a.) to obtain 100 g of reaction product (IV). 

(11) The solution of (3) was prepared in a similar 
manner and mixed with the solution of (&), fcdlowed by 
further unife-rm mixing of 20 g of the solutii-n of (1) to 
prepare sclut.^.on A-4 . 

tA-5) 

(12) The solutions of (2) and (3) were similarly 
prepared, and the solution of (3) was mixed with the 
solution of (2), followed by complete dissolution of 5 g 
of salicylic acid and further uniform mixing of 20 g of 
the solution jf (5) to prepare solution A-5. 

Comparative Example 

(13) 5 g of 2-hydroxy-4-methoxybenzophenone was 
dissolved in 20 g of propylene glycol moncethyl ether 
acetate . 

(14) The solution of (3) was similarly prepared and 
mixed with the solution of (13), followed by uniform 
mixing of 20 g of the solution of (5) to prepare a 
reference s c- 1 u t i C' n . 

Next, C.I. Pigment Yellcw 154 was dispersed in 
dipropylene glycol monomethyl ether propanol in an amount 
of 1 wt% to obtain a colored solution. The colored 
solution was mixed with the solutions A-1 to A-5 and the 
reference sc>lution at a ratiC' by weight of 1:1, 
respectively, thereby preparing colored, transparent 
f i Im- f o^rmLin g compC'S i t ions . 
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Example B 

Coating of colored transparent film-forming 

compounds and curing of films 

An example of coating cn window glass of an 
automoiC'iie is shc'wn. 
(Step of remC'Ving an oil film.) 

An jil f i lm-rem-:iving cc^mpc-und is attached to a 
polishing spc-nge sO'aked with a small amount of water, 
wirh which the entire surface cf the window glass arc r s 
rnc^roughiy pc^lished. In order to confirm whether or not 
tne Oil film is completely removed, che glass is wholly 
wiped wiih t he waier-s caked sponge. Where waier ^r^coes 
n c: t a 1 1 a c xhed to o h e class surface i n the form of 




droplets, the oil film is left, sc> that the abjve 
procedure using the C'il f ilm-remC'Ving oomp-ounci is 
rep'eated until the glass surface is fully wetted with 
water. After complete wiping-off of tne ws^rer and 
comp'jund, the window is entirely de-fatted with a niTi- 
woven fahiric piece f-olded up several times ano so^aked 
with isop>rop)yl alcohol. 

(Coarino step^ of col<jred, transparent f i Im- f c^rming 
compC'S i t i ons- ) 

AbC'Ut 3 ml C'f a solution c^f each c-olC'reo, 
transparent f i Im- f Germing compos i t i o-n prepared in 
Example A was placed in a tray (50 x 70 mmi in width x 15 
mm^ in depth) having a capacity of 30 ml, and all the 
liquid in the tray was soaked in a piece c f nc-n-woven 
fabric folded up several times (5 x 30 itjtl in widoh x 20 
rnmri xn thic.kness) at a coating side thereo-f (50 mmi in 
w 1 d t n ) . 

The holding side of the nc-n-wc-ven fah^ric piece (i.e. 
a side 'Opposite to the co-ating side) is firmly held, 
after which the liquid s<oaked in one P'lece is gently 
cc>ated down in the fc^rm o-f a band f ro^m. the uc-per enoi at 
the right c-r left end of the window t<oward the lo^wer enci 

(in a direction of gravity) . After arrival at the lo^wer 
end, the procedure of coating in the form of a sorir from 
the upper to lewder end (in a direct icn o f gr^o^ioy) is 
rereoaoed so- that the strips are sup'e rp' oseo; oy ar>iut 1/3 
to 1/4 thereof, thereby unifoirmly ooating tne wn-ile of 
the window. 

( [iry ing s tep ) 

After the eclating, the window is allowei o :> stand on 
a place where water is nc't sr)lasne:l -on and :iuso is 
reduceo in amount and is thus naturally irieii. tsually, 
10 takes 3Ci minutes in summer and 2 ho-urs or below in 
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winter before drying to such an extent that the liquid is 
not attached to the finger on contact with the cc^ated 
surface (drying to the touch). Thereafter, the drying is 
continued by allowing to stand over abDut 24 h.::urs to 
ensure substantially a complete drying stare wnerein the 
film is cured to an extent of suffering litt lo f ew defects 
when the window is opened or clC'Sed. 
iDry-to-the-touch time ) 

Based on the method of JIS K 54 00, the dry-tr^-the- 
touch time was measured. (Measured at intervals of 10 
minutes at 25°C in summer and at IC^C in winter.) 

After the coating, the film state after passage over 
72 hours was assessed in the following manner. 
(Transparency) 

Assessed through visual observation based on the 
method of JIS K 54 00 . 
(Unevenness of coating) 

Assessed through visual observation based c^n the 
method of JIS K 5400. 
(Film hardness) 

The film hardness was assessed according tc- a pencil 
scratching method based on JIS K 5400. 

Each colored, transparent film-forming composition 
prepared in Example A was coated and dried on a glass 
test sheet (70 mm x 110 mm in width x 5 mm m thickness) 
in the same manner as in the procedure 'jf ^c^ating on the 
automotive window glass. After the coating, the test 
sheet was naturally dried over 24 hours and subjected ^c 
measurement cf a UV t ransmittance m the fc-llowmg 
manner . 

( I'V t ransmittance) 
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The measurement was c onducted by use of a 
s D e c t r C) D h c t D m.e t e IT wherein 3. U V t r a r s— i t~ "*~ ^ pi 
wavelerigrh of 345 nm was evaluated . 

Moreover, the test sheet was set in an accelerated 
light fastness tester (prescribed in JIS B 7754), and was 
again subjected to similar measurement c^f UV 
t ransmi ttance after passage of 192 hours. 

It was revealed that the compositions of Examples 
A-1 to A-5 exhibited initial UV t ransmi t tances lower than 
the reference, with the UV t ransmi ttance beong low after 
the accelerated light fastness test, thus ensuring an 
excellent UV-absorbing effect which continued over a long 
time . 



These results are shown in Table 2 below. 







L)r V '1. o -t 

t 1 IIU' 


1 f -t. (.» VJ <; h 




Trans- 
\) ;i rt.* n c v 


U n e V e n t» s s 
of C o fi ( 1 n g 


Fi 

h;i 


Itu 

r d lie s s 


Ij V L r H ris - 

in 1 1 t H 11 t:o 

(;i I t (. r 2 1 

hours) 


U V t,,-nn.s- 
rnit t .1 rM:e ( 19 2 
1) o u I S ;i ff t.' r 
.it Ii 1- ;i I) i 1 1 t V 

t.. t-^ I ) 


K X n ni p - 
le 


A - 1 


S u iTi 111 e |- 
1 1 1 1 I n I (, e s 


(25"C) 


4 CJ 


g o o d 


n o 


H 


5% 


2 0°b 






\V I n I e r 
[n 1 tni t, e s 


{ 1 C) ■= C) 




o o d 


n o 


H 




2 0 % 




A -2 


S u [11 in H r 
III 1 D u t. e s 




:] 0 


gn o d 


n <) 




1 0% 


3 5 ° b 






\Vi 111 r 

III 1 II u t ,> , 


( 1 o'm:i 


80 


^'ood 






I 0% 


3 ,S"n 




A - 1 


S u 1 1 1 1 1 1 (-> ) 
rill nut V ; 


I ^ t : ) 


;i 0 


Kond 


no 




0% 


1 0%, 






\K' 1 ri I e r 
rn 1 n u t s 


U 0 " C ) 


au 


t^o o d 


n a 






1 0% 




A --1 


Sum rn e r 
nil n vj t, t.' 


i 2 r? ' c ) 


:m) 


good 


n o 




0 " '0 


1 5 °o 






W 1 n t. e r 
rii 1 n u t e s 


( 1 0 " C ) 


80 


g o o d 


n o 




0^0 


1 5 "o 




A - P> 


S u rn ine r 
[ n 1 n u t_ f •. 


( 2 S ^ ) 


4 0 


g o n (i 


n o 


o [-J 


0% 


1 0% 






W in t r 
minutes 


( 1 0 " C) 




gund 


n o 




0% 


1 0% 


K e ft.' r e n c M 


Summer 

rn 1 n u t e •. 




3 0 


g o o (i 


ri o 




3 0 Ob 


9 0% 




W 1 n L r 
rn 1 n u t f> 


( 1 O ) 


8 0 


g o u d 


n o 




a ()°o 


9 0 ° 0 




Rem:)val of cured film 

Tr.e cured film obramed by roating each c:'loreu, 
transparent f i Im- f :> rmi ng composition p'repared in 
Example A on the windc-w glass -of the actual car in 
Examiple 3 was subjected t-:i outdoor exp'osure -over 3 m.onth.s 
■:'June to August in summ.er and December to Feti'ruar;^^ m 
winter) . Thereafter, the film surface was softly rcbbed 
vyich a sponge piece soakeo wire an anio-nio surface active 
agent (i.e. an :>leic acid t r ie thano 1 am i ne aguecus 
soiutiO'n/pH = 9) prcivided as alkali detergent I, and the 
remc>vabi li t y of the film c^f each sample was assessed on 
the h-asis C'f the fo-llowina standards. 

Further, an alkaline abrasive compios i t 1 c^n (pr. = 10, 
pasty ccmpo si t ic^n ) prC'vided as alkali detergent II 
wherein an anionic surface active agent (oleic acid 
morpholinej was used, in which a petrc-leum siolvent and 
calcined dia tomacec'us earth serving as an abrasive are, 
respectively, emiulsified and disc'crsea^ was pvrepared, and 
the film surface was softly ruh^bed with a sp'C;nge piece 

(o) : excellent (quickly, completely removed) 
O: good (completely removed) 
A: slightly bad (not removed partially) 
X : bad (not removed) 

It has been found that Examples A-1 to A-5 were 
superior m remo-vabi li ty cf the cured film.s to the 
reference. The results are shown in Table 3. 
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As will be seen from the results of Tables 2 and 3, 
according to the invention, there can be obtained a 
colored, transparent film-forming composition that is 
free of unevenness of coating and color shading and can 
be cured at room temperature and thar can toriv. an 
attractive, transparent, UV-absorbing , colored filmi 
having a high film hardness after curing. In addition, 
after use, the film can be readily removed in a simple 
manner . 




IN THE CLAIMS 
Please amend Claims 1-3 as follows. 

1. (Amended) A colored, transparent film-formmq 
compc'sition comprising (a) a reaction product of an epoxy 
grc>up'-con taining alkoxysilane (a-1) and an amino group^- 
rontaining a 1 k'jxy s i 1 ane -fa — ^^having active hydr'jgen 
therein ( a - 2 ) , (b) an acid catalyst, (c) an alkali- 
sc'lut'le UV absorber, (d) at least one so 1 vent — o e 1 o c t c - d 

f rc ' m c-rgan i c solventfr having a boiling pc»int of 100 to 
2 5C°C, and (e) a dye and/ or a pigment. 

2. (7\mended) A colored, transparent f i Im- f c-rmii ng 
composition according to Claim 1, wherein said react ic^n 
prc'duct is one obtained by reaction between the epoxy 

g rc'Up-cC'nt aining alkoxysilane (a-1) and the amino ^rcup- 
containing alkoxysilane -f-a — ^having active hydrogen ( a - 2 ) 
at a ratio by weight of 6:4 to 9:1. 

3. (Amended) A coic'red, transparent f ilm-f c^rmi ng 
ccmipC'S 1 1 ic'n acc'jrding to Claim 1, wherein the amin^:- 

grc up'-cont aining al koxys ilane -fa — :^ha ving active hydrc^gen 
( a-2 ) cc'nsists of N- ( p-aminoet hyl } - y- 
aminopropy 1 1 r imet hoxys 1 lane . 
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